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METHOD FOR STEREOSCOPIC MEASURING IMAGE POINTS 
AND DEVICE FOR CARRYING OUT SAID METHOD 

( ROSS Rt I / *l V / TO Rl i 4/1 DATPIR 4TtO\ 

[001] This Application claims priority from I nteraational Application 
N umber PC i R> ■ ■-' 1 • « «> liLd \p5 1 i 2" 2004, and 4mbh§M.^.Mtematmna). 
Publication Number WO 2005/103616 Al on November 3. 2005. 

BACKGROUND OF THE INVENTION 
(1) Field of the Invention, 

[002] The invention relates to stereometry, particularly to non-contact 
methods of ebteetthe determination of an object's spatial characteristics 
ti-e-f nmHittKHi 8; \ rt- i] -it pic images II i yj njion md can be used in 
photograinmetry, medicine, construction, architecture, biology, systems of object 
identification, natural sources research, assessing risks of natural and man- 
ean se dm ade disasters and the effects thereof and for other similar purposes. 

( 2) Description of the related art 

[003] There is a known method of stereoscopic measuring of image 
points, which consists of a-stereoscopic measuring of a stereo-model by 
determining the pot ition oi the ai nin ; axi » axes o.l the e> es relative to the main 
optical axis of the mon itoring system^Ki4faek>»g4be-<»ei»keri«g-i ; asBtt»-fey 
d e termining the p^ 

cl a i med hc-r ef (SU No. 551504, G01C i 1/04, 25.03.1977). 
[004] The weak points of said method are: 
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[005] Absence of the visual control of the stereo-images monitoring 
process, and, therefore, low measuring productivity . 

[006] Low precision of determining the position of the aiming axis of 
eyes at the moment of eye focusing. 

[007] Bye fixation is determined by the physio logical features of the 
human vision; it is a transitional process of a~sigb.t fixation at the time of focusing 
on any point of the subject during certain a_period of time. The said method 
implies the detection of the moment of focus met.ae.ats bas.ed. on ^ ■ ba s e-o.f4h e a n 
amplitude analysis and of position speed change of the aiming ax-is axes of eyes-,- 
k m. But because the human eye continuously makes micro-movements, sight 
fixation is not a geometric point which is stable in time and space, but a zone of 
undetected shape, which is being formed in some range of time. Since the 
concrete points with tfee-discrete data are required for the photogramraetric 
construction, the use of fixations determined by the method described, does not 
allow detecting the position of the aiming axis of eyes with the precision r equited 
for tfee-photogrammetric measuring precision. 

[008] Ob the other hand, because of the individual lateral 
particularities differences , the movements of the left and right eye are not 
s-vtK4ai>m€"-tha tsynchronous. That is why the selected fixations do not determine 
the moment? when both eyes look at the same point of the subject. 

[009] The principal scheme of the device (SU No. 55 1 504, G0IC 1 1 /04. 
25/03/1977), which allows carrying out the method of stereoscopic method of 
measuring #te-image points, is already known. 



[010] The described principal scheme of the device consists of thea 
photogrammetric device of the analytic type, containing the processor inside; with 



&ea built-in system of image entry into thea television and a utomates aa&eye 
movements' electronic analyzers on the base of vkhccms.. 

[0 1 1 ] The device is assigned to measure ^photographic images using 
thea, prism-cube with apartly silver-plated internal edge for the-construction of 
the observer's eye image in thea tele v i s i on auto * nate - automaied vidicon ocular, 

[012] The weak points of the principal scheme of the described device 

are: 

[013] lack of the "feedback" system (i.e. reflection of the measuring data 
on the images themselves), which leads to lack of observation control 

[014] lack of precise compensation mechanism ofth e-for head 
movement, because tfee-compensation offered in-th e - fbr head movement d«¥*ee-is 
based on the-measuring of an eye g4afereflection.. which is formed by infrared 
sources of radiation and does not take into consideration the geometrically 
uneven shape of the eye, which causes noniinearity of change of the glare 
position at the time of eye movement; besides, while the head position is changing 
at the tsnie of focusing on the point of the image, the eye makes some 
compensating movements, which also leads to the nonlinear modification of the 
glare position^ 

[0 1 5] impossibil tty I mpossibi 1 ity of the prec ise discrete fixation of the 
measuring data with the use of the systems, which are built on the base of the 
television au t omat e s- with the-analog vidicons^ 

[0 1 6] le wLow precision of the detection of the eye-center of the pupil of 
the eye, which is -caused by low contrast of the human eye images, if the light 
sources assigned only for i mage s- hig I li; hung i sagey are used-.. 
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[017] le a ses- Losses of tfee-opticai radiation at the time of passing through 
the prism-cube with the partially silver-plated internal edge-, 

[0 1 8] smal lSmall range of vision of the optical systems, which are used 
in analog p to rammerric devices 

[0 1 9] There is a device ef ^ e pF e efe e d ete et i eQ ■ e^h e ^ght - w hich can 
precisely detect the direction of sight. (A Precise Eye-Gaze Detection and 
Tracking System, AJPerez, M.L.Cordoba, A. Garcia, R. Mendez, ML. Munoz, 
JL. Pedraza, F. Sanchez, "WSCG'2003, February 3-7, 2003 Plzen, Czech 

to - dafo*ed - he?efoy 

[020] T ./The described device consists of foe~a. surveillance camera for 
tracking eye movements, panoramic camera for tracking head movements, system 
for image entry into personal computer, and four infrared radiators for forming 
special glare-marks on the eye surface. 

[021] The weak points of the described device are lack of precise 
compensation of the head movements and necessity ef-for use the video-cameras 
with a very high definition. Movements of the head are detected in the device fey 
tke »jfroro i mages of observer's face (in particular, by identification of the eyes on 
the entire face image), which is done by the wide-angle video-camera for tracking 
the head. Parts of the face have some relative movements, that is why they can not 
be used as the stable basie] - 1 5 of the head and that is why the method 
nsed in the de\ ice is not -«Ht4-.n. efore cannot comply with the 

requirements for high-precision measuring. The device presumes the use of only 
one video-camera to receive foe-eye images, but b e eans e th eeyes of the observer 
are located at some distance from each otheiv fo. I n addi tion to the images of the 
eyes there is insignificant information data, capturing captured, by the camera 
f i t Hftg e- ef - th e- t hat p art of foe face in the bridge of nose area). Therefore, in order 
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to receive precise enough images, it is necessary to increase the requirements for 
the camera's definition capacity, i.e. to use amatrix of las ge dimension in the 
video-camerasr4n rt. But increase of the matrix din ; ds to increase of the 

volume of the incoming v i de o - i nfo ana no n—^aad -, whi ch n oticeabl y 
iac-geasi« g mcreages the requirements for the prodnctivity and speedy action of the 
video-capture plate. The invention solves the problem of increasing the 
productivity of measuring the spatial character istic of the ob ject by i ts images on 
the stereoscopic pictures. 

[022] Development of a method and apparatus for non-contact 
stcteomeU) ^hqh can ovt i e the i at ion point: ot the eves with increased 
precision represents a great improvement in the field of stereometry and sati sfies 
a long felt need of engineers 

SUMMARY OF THE INVENTION 

[023] The present invention is a method of me as urin g s t e reosco pic image 
points comprising the steps of. construction of a stereoscopic mode! of an object 
using a pair of overlap ping images; determina tion of the aiming vectors of the 
eyes during stereoscopic perce ption of that mode!; recording aiming vector data at 

1 ' . 1 IV) Mfi f b ..by ..^fip:?puth^g, ajirpje c t > 
the observed model on a monitor screen, for each eve; and calculating a typical 
point of th ' [ ect being observed. 

[024] The typical point can be identified for the left and right eye by time 
synchromzation, ... Additionally, die 
copianarity equation. 

[025] The method should be calibrating before starting observations by; 

ohseo'ati \ cts. ; .....wi.th knout) position... data. ..jn .... a. ..main....monitoc 

> 1 I 1 f " ' s ' 1 Lb >- of ih< p<i( i] of the e>es with a camera; and 
selection of the mathemat.ic dependencies, describing mutual transformations of 
the position data. 
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[026] During calibration, test objects are presented for observation with 

> 1 L'iit co nd ons^j u| m chu i_ »"L» M J i> H* > size. 

shape, color, background, static appearance and dynamic appearance. 

[027] Dinin g . obsen a turn ,.>j -> u o.trol n„ » , _ m l ion. n the 
mon i tor screen by . imp i n it ng colt i marke ts into an area of image, correspon dm g 
to.the.fiMti.QM, 

[028] \ t-u;; : ^'ii ;K-' nw;t'.iij.is^! i v done on the moTutor scre en b y 
modifying the color parameters of the area of the observed image ^> \ 
to the fixations. 

[029] Compensation for an observer's head movements can be calcula ted 
by comparing morion of the aiming vectors of both eyes with observations of 
movements of the observer's head. Alternatively, compensation for an observe rs 

fixed on the observer's head. 

[030] The observer's head movements can be tracked by marks fixed 
close to the observer's eves and images of the marks .capt ured by video-cameras 
tracking the observers eyes movements. Paramete rs of head movement are 

preferably detected on two The ..marks ,Me,,,spe^iaIIy,,,shaped,, 

preferably eilipsoKlal 

[031] The position of the pupil of each eye during eye movement can be 
determined, in three-dimensional space by receiving two images of each eye by 
!M> synctn u»u/ed \ sdc, -i i \ed ■ ■ 'head 

i i s entio) i } _ i i co; 

measuring of the posi tio n data of imag e points comprising; a left video-camera for 
tracknig..o 1 [..at , >e.t e i.e.j > i k hi >vS > < ms < > fi tra 
movernei > f < r's ri i video-c un ik \ , 1 > \ . fbsej 

head movements: a video-capture system for allowing capturing of an image by a 
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personal computer; a mosuii-- 'he image; and a stereo-observation 

images 

[033] The stereo observation system can include a construction made in 
the.Ml&p.^ 

marks located in the vertical plane so that images of the first specially shaped 

marks Me captured by the left The special shape is 

preferablyjl|h^soidal, 

[034] The eyeglasses may also include second specially shaped marks 
1 K o Wtxct s 

head, whereby the video-camera is aimed so as to capture at the same time part of 
the observer's head and a reflection in the mirror of the second specially shaped 
mark s. Again, the special shape is el lipsoidal 

[035] Thejny^ 

camera installed to ttaik o n its of the uuht eye; and an additional left video 
camera installed to track movements of the left eve. 

[036] The invention may also include an additional monitor for visual 
control and operating the process of observation. 

[037] The invention may also include a system for min t- gd 
of the observer's eves. 

[038] The invention mav also include infrared color filters in front, of the 
right and left video cameras. 

[039] The problem can be solved by the following; according to the 
invention in the method of stereoscopic measuring of image points; including; 
construction of a stereoscopic model based on two overlapping images, detection 
ot tht position ot the <iu v _ 1 c perception of 

that model,, and recording the observation results at eye fixation mcmientsH^ 
The projection of the sight fixation area on the monitor screen w*lk>£ the Images 
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observed images i s computed and the typical points of the observed obj ect, 
corresponding with those areas, on the fragments of digital stereo-images, are 
selected, 

[040] There are additional choices to carry out the metho d, for which it is 

[04 1 j to identify typical points of the same name of the observed subject, 
which are selected on the fragments of the digital stereo-images, correlating with 
areas of sight fixation, for the left and right eye by time synchronization; 

[042] 3-eto identity typical points of the same name of the observed 
subject, which are selected on the fragments of the digital stereo-images, 
correlating with areas of the sight fixation, for the left and right eye, starting with 
the condition of crossing of the corresponding rays, determined by the 
v e ctors vectors' coplanarity equation; 

[043] to do the calibration of the system before starting the observation, 
by observation of the image with test-objects with the known position data in the 
system of the pos ition data of the main monitor, comparing the position data of 
the pupils of the eyes, determined in the system of position data of the video- 
camera, wi th the position data of the test objects, shown on the main monitor, and 
the subsequent mathematic dependencies, describing mutual transformations of 
position data. 

[044] Atat the time of system calibration, to position the test objects for 
observation in different conditions ("for example, time, duration and order of 
appearance of the test objects, disposition, size, shape and color of the test 
objects, surrounding background, static or dynamic conditions of the test object 
appearance); 
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[045] while observing, to visually control, the measuring data on the 
screen of the main monitor by imprinting the color markers into the image area, 
coordinating with that fixation; 

[046] -¥e-todo a visual control of measuring on the main monitor screen 
by modifying the color parameters of the area on the stereo-image, corresponding 
with that, fixation; 

[047] Te-tp do ^-compensation of the observer's head movements by 
computing the movement in the position of the aiming asisaxes of the eyes by 
with images of certain parts of the observer's head. 

[048] ^todo the-compensation of the head movement of the observer 
by tracking several marks, fixed on the head of the observer; 

[049] -Pe-to_txack the head movement by the marks fixed close to the 
eyes in a way to get the images of those marks captured by the video-cameras, 
r e cording which record the observer's eyes movements; 

[050] ^to make the marks for tracking the observer 's eye movements 
in a special (for example, ellipsoid) shape, whafr- which allows detecting precisely 
the position and orientation of the mark, and, accordingly, movements of the 
observer's head-; 

[05 1 ] Te-to.detect the position data of die motion of the head in two 
mutually perpendicular planes; 

[052] ¥e4odetect the pupil of the eye position while recording the eyes 
mo\ ements - n three-dimensional space by receiving two images of 

each eye by two synchronized video-cameras, fixed with on different 
fereshomm^ gsides of the head . 

[053] The problem can be solved by tbe-additional input, according to 
the in venti onH&e -, The construction ismade in the shape of an eyeglasses frame 
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with Especially shaped marks, positioned on the vertical plane, which is 

> j3 > a] j into the eent e tU-ofihed evice tor stereoscopic measuring image 
point s, consistin g , it consists of two video-cameras for recording -the-eye 
movements, avideo-cameras for tracking E-head movements, asystem of the 
aaaage-for video-capture fev-of the image by a p ersonal computer, a. monitor for 
displaying the i mag e , image, and a s ystem of stereo- surveillance, which allowing 

that eye movements r^*>r4mg-- are recorded by cameras 



[054] Additional versions of the device are possible-,--whet ^ kv-i-t--i-s 

[055] ¥e-to.install the additional specifically shaped marks, located on 
the horizontal plane, into the eyeglasses frame and to install a mirror, placed 
above the observer's head, into the device : in which conn e ction to install th e with 

the same time -the-part of the head and the reflection in the eyeglasses frame 
mirror with the specially shaped marks placed on the horizontal plane on it ; 

[056] Toto install in the system, in addition to the main two video- 
cameras for tracking the movements of each eye separately, t wo additional video- 
cameras, placed in a way to sync hroni call y record the movements of each ey e by 
the main and the additional video-cameras from two points?; 

[057] -Pe-to, install an additional monitor for visual tracking the 
observation and operation of the observation process; 

[058] -Poto install tfeea system of-the- for i nfrared highlighting of the area 
around the eyes-area; 

-[059] Te-to i n stall infrared color filters on the cameras to cut off the 
parasite highlighting in the visible range of the spectrum;. 
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the e nclosed figures: 



[060] Atj.appreciatiQn.of the othei; a : ims and 
invention and an uoderstandin g of it may be achieved by referrmg to the 
^ c.on.iP;m yn ^ J<a\\ ni::s aiKydc^nution uf ;t prelenod embodiment. 

BRIEF DESCRIPTION OF THE DRA WINGS 

[06 1 ] Figure Ne* 1 - typical trajectories of the eye at the time of sight 
fixation while focusing on the point of the object; 

[062] Figure Ne-r-2 ~ scheme of the stereoscopic observation of the 
stereo-kfta^es imaaes on the monitor screen; 

[063] Fi g. No. ure 3 and FigT-N^rure 4 - general view of the device for 
measuring the three-dimensional position data based on its stereo-images; 

[064] Fig-No-jure 5 - eyeglasses frame with the specifically shaped 
marks (for example, ellipsoidal shape), for the recording of the head movements; 

[065] Figr440rure 6 - scheme of locations of the main and additional 
video-cameras for the recording of the eye movement in three-dimensional space. 

DETAILE D DESCRIPTION OF THE PR EFERRED EMB ODIMENT 

[OtiO] Whs ji _jj j i i __e_ a ' i z n ^ ith nJuence to 

illustrative embodiments for particular ap plications , it should be understood that 
the invcnth is m limits hose I i .' ua skill in the art and 

access to the teachings provided herein will recognize additional modifications, 
applications, and embodiments \\ t > 1 1 1 - ne theteof and additional fields in 
1 h - S '.the .p iesent in\ enU on uouU he ot sig ni Owiiit uishiy 
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[067 ] Construction of the three-dimensional model of the object in the 
real time while i >. u ing on it's visual copy on two flat stereo-images can be done 
by tracking th e obs e rv e r's e y e s micro-movements of the observer's eyes and 
recording -the sight fixations: with the subsequent computing the multitude of the 
points of intersection of the corresponding (paired) rays, determinating4he 
homogeaie and determining the homorganie virtual surface which is identical to 
the geometric surface of the object. 

[068] The determination of tire-sight fixations can be done by dividing 
the basic consecution of the eye movement contents into areas of fast movement 
(saccades) and areas of the sight stabilization (fixations) separately for each eye. 
On the flgyf The Figure l , the typical trajectories of the eye are pictured at the 
time of the-sight stabil ization while focusing on the point of the object — areas. 
Areas of fixations I fare marked with dotted lines). As a rule, detection of the 
point of fixation - < ;, s ddigl I sd by the fe»solid line) can be done by computing 
the simple geometric average or the average weighted centroid of the points of 
the sight trajectory in the limits of the fixation area 1 f fig. - l K-how e v e r . However , 
as it-is shown on the- feFigure l. for that, the problem of vagueness -of choice of 
the concrete points of the-fixation 2 occurs, which is caused by significant 
dispersion of the points of trajectory ofthe-eye movement in the limits of fixation 
area i, 

[069] It is suggested to solve that vagueness in the following way. 
Bec ause the purpose of the stereoscopic measuring is to determi ne the spatial 
characteristics of the object, the observer focuses on the typical points of the 
object, making the object different from the environment and determining it-sits 
shape and size. It is naturally to assume, that the projection of the sight fixation 
area l_on the observed image on thea monitor screen contains one or several of 
those points. Position data of those points on the digital image can be found 
automatically, applying the Harris algorithms, KLT or similar. 
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[070] In practice, the algorithms described can select several typical 
points on the image fragment, corresponding with that fixation area J. Because a 
human being, physiologically, can-not stabilize his/her sight on two different 
points of an. object, it is suggested to synchronize by time the fixation points JL 
selected in the fixation areas |_of the left and right eye with the use of algorithms 
for searching the typical points on the image. Time synchronization allows $e 
d e eare ase - reduction in ambiguity of ^fee-detection of the typical points on the image 
in the Limits of the fixation area, corresponding to the focusing on the object by 
two eyes at the same time y - how e v e r -. However, beca use of the lateral 



of one of the eyes, i.e. some "delay™ -gap", which is similar to the "right-hander, 
left-hander" effect), that direction sail can-not comply with the actual state of the 
corresponding rays, pre-existing at the time of focusing on the concrete point of 
the object. 

1 07 j | That ambiguity is sol ved by the analysis of the geometric 
intersection of the aiming rays of the left and right eye at the time of stereoscopic 
focusing on the poi nt of the object, 

[072] The characteristics of the human binocular vision are such? that 
horizontal spatial paral lax P between the pair of the corresponding points a^ and 
a*aR on two images, located on the same plane {-with the condition of their 
separate observath 1 k t t „ I causes n human befng-betngs the 

sensation of perception of the certain point, located out of the plane. As it is 
show u on the Figure. 2, the plane D is a display plane with the stereo-images, 
on which the observer' s eyes are focusing, and axis fe t and R* are R t_ - Ra is t he 
vision ■ Ax ' is axis -\ h c h artf-eerr e sponding-wiur-ih e - con-espon ds to the left L and 
right R eyera»4_ B is aa-eve sthe eve base. While focusing separately on two 
corresponding points -ajar d *?tK reflected on the left and right image of the 
stereo-pair, the image of the point A of the object's virtual model, formed as a 




tsyro rnetnes of each individual (dynamic asymmetry 
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result of -intersection of the sight Axis R^and R, axis Rr_- Rr. is formed in the 
human brain, Th e condit i o . ef Tins po int is the geometric intersection of the 
corresponding rays is det e rmined by th e condition of belonging of the vectors 
&*Rl and IMeRg in the same plane, passing through the eyes base B. That 
condition is written by the vectors coplanarity equation: B (&*Rl x R*Rr) ::: 0 

[073] Therefore, in the method suggested, the candidate. points- 
%an4idat es ~ : 2, selected in the limits of the corresponding fixation areas j_for the 
left Land right R_eyes, first have to be synchronized, and then have to be checked 
for compliance with the condition of v^kw&^nvpk»Mfity:"-1! : !ke-bekmg^s 
of vector coplanarity. That the corresponding vectors fe -Rr - are in t he same 
primary plane is a strict geometric condition for observation of the oerta i n speclfic 
point on the stereo-image , and, th e r e for e . Therefore , the multitude of the points 
of intersection of the corresponding (conjugate) rays, satisfying the condition of 
the oomplatiart tyco^lanar t ty. while focusing on the stetee stereo m odel, 
determines the homogenic horoorganic virtual surface, which is identical -to the 
geometric surface of the observed object. 

[074] To carry-out the suggested method of stereoscopic measuri ng 
image points, the device (fig rFigure 3 and fig rPigure 4) is offered, containing 
video-cameras 3 and 4 with infrared color filters 5 and 6 tor recording -the eyes 
eves" 7 and 8 movements-7- aRd- S aceerdmalv . Accordingly , the video-camera 9 
and the mirror 10 te-track the head 1 1 niovements-Hb. A system of video-capture 
•< it. - the nnage bv the on a personal cornputeM&e-, ...The Mam Monitor 12 4m 
output o f shows the stereo-image under reviewythe -. The additional ( controlling) 
monitor 13 to-visual ly eentro lconnols the process of observation and to 
operat e opera tes the observation process, system of stereo-surveillance 14, system 
of infrared eyes highlighting 15 and eyeglasses frame 16 with the specially shaped 
marks ; for example; in - e llipsoida l - shap e ,- 1 7 and 1 8 (fig.5) . 
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[075] yjgrPigure 5 represents the ■ . es frame 16 with the 
specifically shaped mark s r -for -example; -i n- e! 1 ipseida 1 shap e ;-- 1 7 and 18, the-for 
example, in ellipsoidal shape. The m arks 17 are located in the vertical plane «b& 
way-te-faalc eso that their images to get can be captured by the corresponding 
cameras 3 and 4, recording the fryes- e vesL? .and J .. movements -7-aKd-^ 
accordingly, and the . The special marks 18 are located on the horizontal plane m 
a-way-to-^ e t so that their image iscaptured through the mirror 10 by the video- 
camera 9. The images 17 and 1 8 are used for traj gj < ad 1 1 movements 

[076] The scheme of the location of the main 3 and 4, and the additional 
video-cameras 19 and 20 for tracking the eyes- eyes' 7 and 8 movements 7andg 
hi the three-dimensional space is represented ontfee- %Figure 6. 

[077] The device for measuring the spatial characteristic of the object by 
its stereo-images works the following way. 

[078] For observation of the objec t based on its stereo-i mages, the 
stereoscopic images are displayed on the screen of the main monitor 1 2 and the 
calibratio n. Calibration of the system has to be done for the certain each different 
observer , at the m e antim e . For calibration, the observer observes static and 
dynamic test objects, displayed on that monitor 1 2, The main idea of the 
calibration is to determine the dependencies between the position data of the 
centers of the pupils of the eyes c e nters ?.. 8, captured by the video-cameras 3 and 
4 at the moments of sight stabilization during the observation of the test objects 
on die monitor screen 12, and the position data of those objects with the 
subsequent consideration of the psycho-physical particularities of the 
eertaias pecific observer at the time of observation and analysis of those results. 
The calibration can be done either in monocular regime (both eyes focusing on 
the-ajnono-image of the test objects on the monitor screen), or in stereoscopic 
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regime (focusing on the virtual models of the three-dimensional test objects, using 



[079] Directly, the observations hm to bo done O hseryations are 
performed by focusing on the stereoscopic images of the observed object with the 
fixation of the sight trajectory with the consideration of the calibration results, 
detection of the fixation areas and points -with the control by the condition of 
eopianarity and the following determination of the spatial position data of the 
object. The determination of the spatial position data -of the points of the object 
surface can be done by the analysis of the lengthwise Parallax P witbby the use of 
the set of ^he-two-dimensional position data of the corresponding points in the 
fixation areas I on the base of transformations, which are used in photogramroetry 
or projective stereometry. The construction of a three-dimensional model is done 
by orientation of the virtual model constructed, relative to the set of the fixed 
basic points, assigning the external system of deposition data of the object. 

[080] Th e eofflp e nsation of the Compensation of h ead movements is 
reaiizaedaccomplished by determination of the movements factors by the 
computed movements of the image w rt h 4k »- fa y...use of the special marks 17 and 18 
and entry of the corresponding compensating amendments in the position data of 
the pupil of the eve^-the -. The c amera, tracking the head movements, must be 
synchronized with the video-cameras 3. 4. tracking the eyes -eyes' movements. 

[08 1 ] The use of the additional video-cameras 1 9 and 20 for tracking the 
eves eves' micro-movements allows te - d e t er min e-t h e- dete <■ i j< n of the three- 
diraensional position of the pup.! of the eye and to increase the precision of the 
sight direction computing. 

[082] Control of the observations is realized by tfee-feedbac k 
communication, when the fixation areas l_with the correctly calculated location of 
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the point of intersection of the corresponding rays are marked on the screen of the 
controlling -monitor 13 by imprinting the color markers, and on the screen of the 
main Monitor 1 2 by changing the color parameters of the part of the image, 
corresponding with that fixation. The feedback makes Jlpossible for the observer 
not only to control the progress of work (i.e. to see the areas of the image, in 
which the review is already done), but to estimate the quality of the observation as 
well, analyzing the color of the matters, imprinted into the image on the 
controlling monitor 13-ft-he-. The color of the markers is determined by the values 
of divergence of the residual vertical parallaxes, calculated with the condition of 
coplanarity and corresponding with the certain points of fixations. ^ fixation 2. 
Because the mechanism of feedback shows the areas, where the observations have 
been already done, the control results also can be used at the time of 
recommencement of work after interruption. 

[083] The claimed method and the device of stereoscopic measuring 
image points can be utilized industrially in computer systems, ossigned used for 
digital stereoscopic .measuring as well as in the fields like digital interaction 
photometry, image detection, three-dimensional measuring in medicine, biology, 
natural sources research, mine workings, natural sources workings, assessing 
risks of tbe-naturai and man-^awse dmade disasters and the effects thereof, 
interactive teaching systems, systems for stereo-vision tests, system of 
professional aptitude tests, computer and television games. The industrial 
adaptability of the invention has been proved by the tests of the sample of the 
device, carrying out the claimed method. 

[084] The JoJ.lpu m ; : ^e) e< it „■ ; Minerals are used on Figures 1 through 6. 

[085] i area of* fixation 

[086] 2 po int of fixation 

IS 



[087] 3 left video camera 

[088] 4 right video camera 

[089] 5 left infra red filter 

[090] 6 right infra red filter 

[091] Trighteye 

[092] 8 left eye 

[093] 9 head mo s emens tracking video camera 

[094] 10 head movement t racking mirror 

[095] 11 head 

[096] 1 2 main monitor 

[097] 1 3 control monitor 

[098] 14 stereo-surveillance system 

[099] 15 infra red light 

[0100] 16 eyeglasses 

[100] 17 vertical marker 

[101] 1 8 horizon nai i 

[ 1 02] 19 right additional video camera 

[503] 20 left additional video camera 

[104] P parallax 

[105] a L left corresponding point 
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[ 106] &g fight corresj .ending ; -oi m 

[107] D display plane 

[ 108] R; - Revision axis 

[109] L left eve 

[110] R right eye 

[111] B eye base 

[112] obj ec t virtual mod el 

[ i i 3] Thus, the present invention has been described herein with 
reference to a particular embodiment for a particular application. Those having 
ordinary skill in the art and access to the present teachings will reco gnize 
additional modifications, applications and embodiments within the scope thereof. 

[114] It is therefore intended by the appended claims to cover any and ail 
such applications, modifications a nd embodiments \\ ithin the scope of the present 
invention. 
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